in the temperature range 0 0C-100 0C. Measurements below room temperature on single crystals of the alloys have been performed at Ames [5] . In the present work we report paramagnetic measurements from which the axiaI anisotropy constant can be extracted and its variation with alloy concentration studied.
The crystals were grown by a modified strain anneal method similar to that described by Nigh [61. From these crystals 3 mm spheres were spark cut, oriented with x-rays and mounted on the magnetometer sampleholder with an orientation better than lo. The geometry of the apparatus was such that measurements along all directions in a crystal plane could be performed by simple rotation of the sampleholder.
An anisotropy of less than 0.2 % in this plane could be distinguished. Because of the high reactivity of these materials, the sample w$S mounted mechanically without glue in an argon atmosphere, for the high temperature measurements. The magnetic moment and the applied field could botE be measured to within 0.5 % and the temperature within 0.5 K.
The measurements in the ab-plane showed no anisotropy in the paramagnetic and antiferromagnetic regions. In the ferromagnetic region the b-axis was the easy axis. The measurements in the bc-plane showed anisotropy. This is illustrated in figure 1 , where the inverse initial susceptibility in the c and b directions are plotted against temperature for a representative sample. The susceptibility for the b-direction is always greater than that for the c-direction. The inverse susceptibility varies linearly with temperature at high temperatures but a significant curvature develops as the NCel temperature is approached. This is most marked in the Ho rich alloys. The anisotropy is a decreasing function of temperature as illustrated in figure 2 , where 1 /~, -l/xb is plotted against temperature for all the samples. For pure Ho this temperature dependence is in agreement with that due to thermal dilatation in a point charge model but for Tb and all the alloys the anisotropy temperature dependence is up to 6 times larger than that expected on this model. I t seems likely that improvements on the single-ion molecular field model will be required to explain this discrepancy. where the first sum describes the Ruderman-KitteI exchange interaction between spins via polarization of the conduction electrons. The second sum is the anisotropic energy resulting from interaction of the single ion total angular momentum with the crystalline electric field. Using this Hamiltonian with E = F = G = 0 we derive, in the molecular field approximation, the paramagnetic susceptibility for a binary alloy with concentrations c 1 and c2. tem. This lack of variation is to be expected from the similarity o,f the conduction electron configuration over the alloy system. D is positive over the whole system and shows a slight curvature with concentration as-illustrated in figure 3c.
If we simply assume the anisotropy constants Dl and D, to be equal to the pure metal values respectively and calculate D from an appropriate weighted average we find the variation of D with concentration which is also shown in figure 3c.
It should be noted that D measured in this way includes contributions from the higher order anisotropy constants in the form for a pure metal. This can be seen by using the total anisotropy Hamiltonian.
